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ing, 218; first patent for com-
pressed air switch movement, 218;
hydraulic switching, 219; electro-
magnetic valve, 219; electropneu-
matic system early foreseen, 220;
first power interlocking, 220; track
circuits, 221; most important inter-
locking patent, 222'

Smith, Frank Stuart, 138

Soule, E. H., 83

Spencer, Samuel, 251

Sprague, Frank J., 159, 240

Stanley, William, 92, 96, 103, 107,
109, 110, 113

Steam and gas engines, 179; West-
inghouse's first patent for a rotary
engine, 179; four-cylinder recipro-
cating engine, 180; single-acting
engine, 181; gas engines, 182;
steam turbines, 184; development
by Parsons, 185; Westinghouse
takes license from Parsons, 185;
his first commercial turbine, 186;
the Hartford turbo-generator, 186;
smgle-double-flow type, 187; im-
pulse-reaction type, 187; descrip-
tion by H. T. Herr, 188; reduction
gear for marine turbines, reasons
for, 190; Melville and MacAlpine
invention, 192; use in war ships,
194; advantages of the floating
frame gear, 194; condenser im-
provements, Leblanc's inventions,
198

Steam turbines, see steam and gas
engines

Steel cars, for the New York Subways
suggested by George Gibbs, with
the cooperation of Westinghouse
and Cassatt, 256; a car built at
Altoona, 258; two companies build
300, 258

Steel castings, 181

Stephen, Sir James'Fitz James, 123

Stephenson, George, 322, 325

Stetson, Francis Lynde, 141

Stillwell, Lewis B., 114, 144, 148,
153

Switching and signalling, first inter-
ested in, 10, see chapter on

Taylor, Frank EL, 251

Telephone inventions, a form of ma-
chine switching, 248; American de-
velopment of the telephone, 250

Telluride, alternating current trans-
mission, 144

Tener, Hubert C., vii

Terry, Charles, vii, 19, 139, 251

Tesla, Nikola, 121

Thomas, Eben B., 251

Thomson, Sir William, see Lord Kel-
vin

Townley, Calvert, vii, 290

Transformer, essentials conceived and
developed in three weeks, 105; the
heart of the alternating current sys-
tem, 107; Westinghouse invents
and patents the oil-cooled trans-
former, 109; Stanley's important
contribution, 110

Transmission, electric, greatest dis-
tances, 201

Transportation, evolution of, 325

Turbo-generator, 201; industrial im-
portance, Westinghouse foresaw it,
222; first units, 203; rotating-field
type, 203; early troubles, 204; dis-
places engine-type generators, 205;
enclosed generator and artificial
cooling, 207; high speed and low
speed and horizontal and vertical
type, 208; effects on the electrical
industry, 208; analytical engineer-
ing, 209; some effects of short cir-
cuits, 209

Turner, W. V., eminent in the air-
brake art, 62

Turretini, Colonel Theodore, 42

TJnwin, Professor W. C., 142
TJptegraff, Walter D., 275

Vacuum brake, 63
Vanderpoel trolley patent, 163

Warren, B. H., 251
Watt, James, 326
Wellman, Samuel, 230
Westinghouse.     Albert     (brother),

killed in the Civil War, 3
Westinghouse, George (father), 2